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(57)Abstract: 

PURPOSE: To facilitate the automatic set of the respective 
parameters of the automatic bracketing device of a camera 
and to facilitate efficient and precise automatic bracketing 
photographing. 

CONSTITUTION: The automatic bracketing device of the 
camera, which successively executes the photographing of 
plural frames by changing an exposure value by prescribed 
amount one time, is provided with multi-photometry means 
1,11 and 13 which execute photometry by dividing an 
object into plural areas and generate plural photoelectric 
outputs corresponding to the brightness of the respective 
areas and a processing output required for giving precise 
exposure by processing the photoelectric output, judgment 
means 3 and 1 5 which decide the number of photographed 
sheets and/or the exposure correction amount of every 
frame of the automatic bracketing photographing based on 
the photoelectric output and/or the processing output from 
the photometry means 1,11 and 1 3 and exposure set means 
5 and 1 5 which decide the exposure values of the respective 
frames based on the number of photographed sheets and/or 
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AUTOMATIC BRACKETING DEVICE FOR A CAMERA 
(57) [Abstract] 

[Objective] To enable the parameters of the automatic braclceting 
device for a camera to be automatically set and to enable efficient 
and precise automatic braclceting photography. 

[Structure] The automatic braclceting device for a camera that 
sequentially photographs multiple frames by altering the exposure 
value by a prescribed amount each time is comprised of a multi- 
photometry means (1, 11, 13) that conducts photometry by dividing a 
subject into multiple areas and generates multiple photoelectric 
outputs corresponding to the brightness of each area as well as 
conducts the processing output required for the appropriate process 
exposure for the photoelectric output; a judgement means (3, 15) that 
determines the number of photographs taken and/or the exposure 
correction amount for each frame of the automatic bracketing 
photography based on the photoelectric output and/or the process 
output from the multi-photometry means; and an exposure setting means 
(5, 15) that determines the exposure values of each frame based on the 
number of photographs taken and/or the exposure correction amount. 

7 camera main unit 

9 automatic bracketing device 

11 multi-photometry means 

13 microcomputer for camera main unit 

15 microcomputer for automatic bracketing device 
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[Claims] 

[Claim 1] The automatic bracketing device for a camera is 
comprised of an automatic bracketing device for a camera that 
sequentially photographs multiple frames by altering the exposure 
value by a prescribed amount each time is comprised of a multi- 
photometry means that conducts photometry by dividing a subject into 
multiple areas and generates multiple photoelectric outputs 
corresponding to the brightness of each area as well as conducts the 
processing output required for the appropriate process exposure for 
the photoelectric output; a judgement means that determines the number 
of photographs taken and/or the exposure correction amount for each 
frame of the automatic bracketing photography based on the 
photoelectric output and/or the process output from the multi- 
photometry means; and an exposure setting means that determines the 
exposure values of each frame based on the number of photographs taken 
and/or the exposure correction amount. 

[Claim 2] The automatic bracketing device for a camera as claimed 
in Claim 1 is comprised of a judgement means that determines the 
number of photographs taken and/or the exposure correction amount 
based on at least the maximum value Pmax of the photoelectric output 
and/or the variance between the maximum value Pmax and the minimum 
value Pmin of the photoelectric output from the multi-photometry 
means • 

[Detailed Explanation of the Invention] 
[0001] [Industrial Field of Application] 

This invention relates to automatic bracketing device for a 
camera, in particular an automatic bracketing device for a camera that 



can automatically utilize the multi-photometry means output for 
setting the parameters necessary to conduct automatic bracketing 
photography. 

[0002] [Existing Technology] 

Automatic bracJceting devices that sequentially photograph 
multiple frames by altering the exposure value by a prescribed amount 
each time are well Icnown. For these automatic braclceting devices, 
operation is conducted using release buttons for the initial exposure 
value for the designated first photograph, the exposure correction 
amount for each frame and the number of frames photographed. Thus 
automatic operation is conducted on multiple frames photographed 
according to the corrected exposure amount using the exposure 
correction amount sequentially from the initial exposure value 
designated. This type of automatic bracketing photographic function 
can be housed inside the main unit of the camera or there can be 
something such as a data pack that has an automatic bracketing 
function inside the back panel of the camera so the functions can be 
performed by replacement. 

[0003] With this automatic bracketing device, there is an 
advantage in performing automatic photography without missing shutter 
opportunities according to the desired exposure or via specific 
exposure by the photographer, 
[0004] [Problems this Invention is to Solve] 

Existing automatic bracketing devices require the photographer to 
make settings according to independent judgements for each parameter 
including those for the number of photographs taken and/or the 
exposure correction amount for each frame of the automatic bracketing 
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photography when the photographer conducts automatic bracketing 
photography. However, setting each of these parameters ultimately 
depends on the experience or intuition of the photographer so it is 
difficult to conduct accurate automatic bracketing photography due to 
film waste or photographing with certain exposure conditions. 

[0005] The objective of this invention is to solve the problems 
of existing devices and by allowing the parameters of the automatic 
bracketing device for a camera to be automatically set, to improve the 
parameter setting operation as well as to provide efficient and 
precise automatic bracketing photography. 
[0006] [Means of Solving These Problems] 

To achieve the aforementioned objectives, the automatic 
bracketing device for a camera shown in Figure 1 sequentially 
photographs multiple frames by altering the exposure value by a 
prescribed amount each time and is comprised of a multi-photometry 
means 1 that conducts photometry by dividing a subject into multiple 
areas and generates multiple photoelectric outputs corresponding to 
the brightness of each area as well as conducts the processing output 
required for the appropriate process exposure for the photoelectric 
output; a judgement means 3 that determines the number of photographs 
taken and/or the exposure correction amount for each frame of the 
automatic bracketing photography based on the photoelectric output 
and/or the process output from the multi-photometry means; and an 
exposure setting means 5 that determines the exposure values of each 
frame based on the number of photographs taken and/or the exposure 
correction amount. 
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[0007] The judgement means 3 determines the number of photographs 
taken and/or the exposure correction amount based on at least the 
maximum value Pmax of the photoelectric output and/or the variance 
between the maximum value Pmax and the minimum value Pmin of the 
photoelectric output from the multi-photometry means 1. 
[0008] [Operation] 

With the structure given above, the multi-photometry means 1 
conducts photometry by dividing a subject into multiple areas and 
generates multiple photoelectric outputs corresponding to the 
brightness of each area as well as conducts the processing output 
required for the appropriate process exposure for each photoelectric 
output* Examples include the maximum value Pmax and the minimum value 
Pmin of the photoelectric output, the mean value of multiple 
photoelectric outputs, output values corresponding to a particular 
exposure and the variance between the maximum value Pmax and the 
minimum value Pmin of the photoelectric output, generated as 
necessary. The judgement means 3 determines the number of photographs 
taken and/or the exposure correction amount for each frame of the 
automatic bracketing photography based on the photoelectric output 
and/or the process output from the multi-photometry means 1. This 
judgement determines the number of photographs taken and/or the 
exposure correction amount for the subject contrast based on at least 
the maximum value Pmax of the photoelectric output and/or the variance 
between the maximum value Pmax and the minimum value Pmin of the 
photoelectric output. The exposure setting means 5 determines the 
exposure values for each frame based on the number of photographs 
taken and/or the exposure correction amount as determined in this 
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manner. Based on this, automatic bracketing photography can be 
conducted. 

[0009] Setting each of these parameters for automatic bracketing 
photography depends on the experience or intuition of the photographer 
at the present time and is now automatically set based on the /3 
brightness of the subject in each area. This enables the parameter 
setting operation to be improved to provide precise automatic 
bracketing photography. ■ 
[0010] [Embodiment Examples] 

Next is a description of the embodiment examples of this 
invention based on the figures. Figure 2 illustrates the basic 
structure of the camera automatic bracketing device relating to the 
first embodiment example for this invention. The device in the figure 
consists of a camera main unit 7 and an automatic bracketing device 9 
connected to this camera main unit 7. In this embodiment example, the 
automatic bracketing device 9 was conceived to be housed inside the 
back panel of the camera main unit 7 but this invention is not limited 
to such configuration and includes any automatic bracketing device 9 
installed in a camera main unit 7. 

[0011] There is a standard multi-photometry means 11 and a 
microcomputer for the camera main unit 13 that determines the 
appropriate exposure based on output from this multi-photometry means 
11 installed in the camera main unit 7. There is a microcomputer 15 
installed on the automatic bracketing device 9 that allows 
transmission of data between this microcomputer 15 and the 
microcomputer for the camera main unit 13. 
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[0012] Relative to the device in Fig. 2, the multi-photometry 
means 1 conducts photometry by dividing a subject into multiple areas 
and generates multiple photoelectric outputs corresponding to the 
brightness of each area for input to the microcomputer 13. The 
microcomputer 13 conducts the processing output required for the 
appropriate process exposure for these multiple photoelectric outputs. 
Examples of process output include the maximum value Pmax, minimum 
value Pmin, mean value of photoelectric outputs as well as the 
variance between the maximum value Pmax and the minimum value Pmin of 
the photoelectric output, and others. The microcomputer 13 calculates 
the appropriate exposure necessary for standard photography based on 
these photoelectric outputs and process outputs. When in standard 
photographic mode, each of these parts of the camera main unit 7 is 
controlled based on these particular exposure values so photographic 
operation can be conducted. 

[0013] When performing automatic braclceting photography, the 
microcomputer 15 in the automatic bracketing device 9 retrieves the 
photoelectric output and/or the process output for each area of the 
image photographed from the microcomputer 17 in the camera main unit. 
As found in the detailed description that follows, each of these 
outputs is separated into multiple categories based on the brightness 
analyzed from the image photographed. A judgement is made for each 
category regarding the range of adjustment to the exposure and/or how 
many frames to photograph. Using this information, the exposure value 
for each frame subject to automatic braclceting photography is 
calculated and input to the microcomputer 13 in the camera main unit. 
The microcomputer 13 in the camera main unit sequentially conducts 
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photography according to each exposure value. 

[0014] With this process, the method for categorizing according 
to the brightness analyzed of the subject is as indicated in the 
official gazette for Kokai57-82822 involving a method to select the 
appropriate photometric output according to the brightness classified 
by the brightness of the primary light source for each area subject to 
photometry by dividing a subject into multiple areas. The following 
classification method is an example. 

[0015] The maximum value Pmax of the multiple photoelectric 
outputs obtained by the multi-photometry device 11 is: 

(1) If Pmax^9: these are screens with scenes containing subjects with 
relatively high brightness such as the sun or bright clouds as 
well as scenes containing clear sJcies. The numeral ^9" denotes 
9EV and this value can be used as a suitable setting on each 
camera . 

(2) If 0<Pmax<9: these are cloudy scenes inside or outside in 
daylight as well as twilight scenes. More specific 
classifications can be made on the brightness of the scenes with 
0<Pmax<4 and 4<Pmax<9. 

(3) If Pmax>0: This refers to evenings. Based on this classification, 
the procedure executed by the automatic bracJceting device 9 
microcomputer 15 is described using the flow chart in Fig. 3. 
First, by partially pressing the release button on the camera 
main unit not shown in the figure, the program for Fig. 3 starts. 
In Step SO, the initial reset is performed so each parameter such 
as the number of photographs talcen n and the exposure correction 
amount X for a single frame is set to zero for automatic 
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bracketing photography. 

[0016] Next/ in Step SI, the appropriate exposure Pav/ maximum 
value Pmax and minimum value Pmin of multiple photoelectric process 
outputs are retrieved from the microcomputer 13 on the camera main 
unit. Then in Step S2, the size of the maximum value Pmax of the 
photoelectric output is judged. If Pmax>9, it proceeds to Step S7 and 
after selecting the previously stipulated number photographs taken n 
and the exposure correction amount X, it proceeds to Step SIO to end 
the program. In this embodiment example. Step S7 has the number of 
photographs taken n=7 and the exposure correction amount X=1/3EV so 
these conditions reflect a scene with high contrast for automatic 
bracketing photography spanning a wide range of exposures. Naturally, 
this is not limited to these values. 

[0017] Next, in Step S2, if Pmax>0, this reflects evening so it 
proceeds to Step S8 to select the previously stipulated number 
photographs taken n and the exposure correction amount X and then it 
proceeds to Step SIO to end the program. Here, the exposure correction 
amount X can be relatively large and the number of photographs taken 
can be low so in this embodiment example the number of photographs 
taken n=3 and the exposure correction amount X=1EV. /A 

[0018] If 0<Pmax<9 in Step S2, it proceeds to Step S3 to obtain 
the bracketing exposure area AP when conducting automatic bracketing 
photography. AP is the value for the product of the secondary 
correction amount p and the variance between the maximum value Pmax 
and minimum value Pmin, thus 
AP= (Pmax-Pmin) X p 

In this manner, it is possible to efficiently conduct automatic 
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bracketing photography with only the area required within a limited 
range of Pmax and Pmin of the exposure area. Since the appropriate 
exposure of the subject exists within a range of Pmax and Pmin, the 
secondary correction value is set at 0<p^9 to further limit the 
exposure area for automatic bracketing photography. The secondary 
correction value is set at p=0.8 in this embodiment example but this 
is not limited to this value. 

[0019] After calculating the bracketing exposure area AP in Step 
S3, the program proceeds to Step S4 and a judgement made whether or 
not the maximum value Pmax of the photoelectric output is greater than 
4. If Pmax is not greater than 4, in other words, 0^Pmax<4, it 
proceeds to Step S5. Thus, for the hypothetical scenes photographed, 
there is limited variation in the exposure level within the screen. 
After reducing the number of photographs taken to be set at n=3, it 
proceeds to Step S6. In Step S6, the exposure correction amount X for 
each frame is calculated in the following manner using the exposure 
area AP and the set number photographs taken. 
X=AP/n 

[0020] By setting the number of photographs taken and the 
exposure correction amount X per frame during automatic bracketing 
photography, it proceeds to Step SIO to end the program. 

[0021] In Step S4, if a judgement is made that 4<Pmax, it 
proceeds to Step S9. In this case, 4^Pmax<9 so for the hypothetical 
scenes photographed, the amount of variation in the exposure level 
within the screen is relatively high. As a result, the number of 
photographs taken is set to n=5, higher than the n=3 selected in Step 
S5. After calculating the exposure correction amount X in the same 
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manner as in Step S6, it proceeds to Step SIO to end the program. 

[0022] For this embodiment example, the number of photographs 
taken n is set to odd numbers so when this is done, it is possible to 
photograph focused on an appropriate exposure with the same amount of 
exposure variation on both sides. 

[0023] After establishing the number of photographs taken and the 
exposure correction amount X per frame for automatic bracketing 
photography using the procedure shown in Fig. 3, the microcomputer 15 
in the automatic bracketing device 9 continues with the procedure 
shown in Fig. 4. For this automatic bracketing photographic process, 
the exposure values Pn are calculated for each frame until the 
exposure value PI for the first frame and/or the specific number of 
photographs taken n is reached. 

[0024] This process is described using Fig. 4 as a reference. 
After completing the process in Fig. 3, the process in Fig. 4 starts 
and the initial reset is performed in Step Sll by clearing all of the 
exposure values P2, P3, Pn for each frame photographed starting 

with the initial exposure value PI. In Step S12, the number of 
photographs taken n, the exposure correction amount X, the appropriate 
exposure value Pav/ the maximum value Pmax and the minimum value Pmin 
obtained in the process shown in Fig. 3 are all read. 

[0025] Next, the exposure value Pi for the initial automatic 
bracketing photography in Step S13 is obtained according to: 
Pl= Pav - (1/2) (n-1) -X 

[0026] Next, in Step S14, the variable N is set to 2 for program 
processing. In Step S15, to calculate the exposure value Pn for the 
second and subsequent frames in a form containing the appropriate 
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exposure value Pav/ the calculation is Pn = Pn-i +X. In Step SI 6, after 
adding 1 to N, a judgement is made in Step S17 whether or not N is 
greater than n. If N is not greater than n, return to Step S15 and 
conduct the process for Step S15 and Step SI 6. 

[0027] In Step S17, if N is greater than n, it proceeds to Step 

518. In Step S18, a judgement is made whether or not the maximum value 
Pmax is greater than zero and less than 9. If the maximum value Pmax 
is greater than zero and less than 9, it proceeds to Step S21 to end 
the program. In this case, since n and X are determined in the process 
shown in the flow chart in Fig. 3, the processes from Step S19 and 
Step S20 are not performed and it proceeds directly to Step S21 to end 
the processing. 

[0028] In Step S18, if the maximum value Pmax is judged to be 
greater than zero and less than 9, it proceeds to Step S19. In Step 

519, a judgement is made whether or not Pmin<Pl and Pn<Pmax. This 
determines whether or not both the exposure value Pi for the initial 
automatic bracketing photography and the final exposure Pn are between 
the minimum output Pmin and Pmax. If it is determined that the initial 
exposure PI and final exposure Pn are between Pmin and Pmax, it 
proceeds to Step S21 to end the process. 

[0029] In Step S19, if it is determined that either the initial 
exposure PI and final exposure Pn are not in the range between Pmin 
and Pmax, the program proceeds to Step S20. As previously indicated, 
in Step S20, it is hypothesized that the appropriate exposure value 
Pav is in the range between Pmax and Pmin, and the automatic /5 
bracJceting photographic exposure range is limited to within the range 
of Pmax and Pmin so automatic braclceting photography is more precise 
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and efficient. Therefore, the exposure correction amount X per frame 
is multiplied by the constant 0<k<l so the exposure correction amount 
X is reduced so the initial exposure PI and final exposure Pn are in 
the range between Pmin and Pmax. Then return to Step S13 and conduct 
the processes from Step S13 through Step S19. After repeating these 
processes until Pmin<Pl and Pn<Pmax, it proceeds to Step S21 and end 
the process. In this embodiment example, k=0.7 in Step S20 but the 
value of k is not limited as long as it fulfills 0<k<l. 

[0030] With the aforementioned procedure, the number of 
photographs taken n, the exposure correction amount X and the exposure 
values PI, P2, Pav for photographing are all stipulated. The 

microcomputer 15 in the automatic bracketing device 9 communicates 
with the microcomputer 13 in the camera main unit 7 so the exposure 
value information for each frame photographed sequentially from PI to 
Pn on the camera side is transmitted. The camera conducts photography 
based on each exposure value P1-Pn and so automatic bracketing 
photography is completed. 
[0031] [Effect of this Invention] 

As indicated above, with this invention, automatic bracketing 
photography is possible with automatic setting of parameters such as 
the number of photographs taken and the exposure correction amount per 
frame that are currently set according to the experience and intuition 
of the photographer. As a result, the automatic bracketing photography 
setting operation is greatly enhanced to perform precise and efficient 
automatic bracketing photography. 

[0032] It is possible to simply add this function to a camera and 
automatic bracketing device on an existing multi-photometry exposure 
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controller. In this case, it is possible for the photographer to set 
each parameter manually by referencing the automatic bracketing 
settings for this invention. 
[Brief Description of the Figures] 

[Figure 1] This is a functional block diagram showing the 
abbreviated structure of the camera automatic bracketing device 
relating to this invention. 

[Figure 2] This is a block diagram illustrating the abbreviated 
structure of the camera automatic bracketing device relating to the 
first embodiment example of this invention. 

[Figure 3] This is a flow chart illustrating the process 
procedure for the device in Fig. 2. 

[Figure 4] This is a flow chart illustrating the process 
procedure for the device in Fig. 2. 
[Description of Symbols] 

I multi-photometry means 
3 judgement means 

5 setting means 

7 camera main unit 

9 automatic bracketing device 

II multi-photometry means 

13 microcomputer for camera main unit 

15 microcomputer for automatic bracketing device 
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